
SMP 1.0e+08 1.0e+09 1.0e+10
Young modulus (Pa)

10 3

10 2

10 1

100

M
ea

n 
m

ac
ro

sc
op

ic
 

 f
or

ce
 F

 (
N

)
(a)

SMP 1.0e+08 1.0e+09 1.0e+10
Young modulus (Pa)

10 4

10 3

10 2

10 1

A
m

pl
it

ud
e 

of
 

 f
or

ce
 f

lu
ct

ua
ti

on
s 

 (
N

)

(b)

SMP 1.0e+08 1.0e+09 1.0e+10
Young modulus (Pa)

10 2

10 1

100

C
or

re
la

ti
on

 
  l

en
gt

h 
l (

m
m

)

(c)

Cohesion (Pa)
5.0e+05
1.0e+06
2.0e+06
5.0e+06

 Experimental 
 measurement

 Friction 
 coefficient

0.2
0.3
0.5

 Friction 
 coefficient

0.2
0.3
0.5


